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Thus, the linearized version is
Equation of the phase is
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Note w is a continuous non-decreasing function
of 0 with plateaus (like a devil's staircase). Clas-
sification of eigenvalues is known, from which the
existence of point spectra is confirmed.
Note 8¢>A2 = canst, and
This conclusion might still hold in the frequency
range of TAE (Toroidicity-induced shear Alfen
Eigenmodes) in a realistic three-dimensional con-
figuration like LHO. In the frequency range of
TAE, the structure of the spectrum gaps is al-
most determined by the axisymmetric compo-
nents of the MHO equilibrium quantities. Also,
in the frequency range of HAE(Helicity-induced
shear Alfen Eigenmodes) , the same situation
might hold, because the spectrum of shear Alfen
modes mainly determined helical symmetric com-
ponents. Thus, the point spectra only appear
when the local potential structure is introduced.
However, when those typical frequency ranges be-
come overlapping, the situation changes. In this
case, the potential of the Schr6dinger equation
becomes a quasi-periodic, so that there appears
a possibility for the point spectra to exist. This
fact is confirmed by using the Leapunov exponent
A4>(O) and the winding number w(O).
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into the Schr6dinger form:
{ n' = n+neq , }
leading to
In symmetric toroidal systems, the spectrum
of shear Alfven modes is continuous. It is eas-
ily understood by changing the equation of shear
Alfven modes:
For the frequency range of TAE, (meq , neq ) = (#
0,0) and the difference of the neighboring cen-
tral gap frequency is = 1/2, and for the
frequency range of HAE, (meq , neq ) = (kM, kN)
and = 1M - Nq('l/J)1/2.
The potential is exact periodic, and so, from the
analogy to the Mathieu equation or Hill's equa-
tion, it can be concluded that only the continuous
spectra exist. These are also understood from
the investigation of the gap central frequency.
Let 0 ('l/J) be the frequency normalized by the lo-
cal Alfven frequency. Thus, the central gap fre-
quency is determined by the condition:
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